Recently, many researchers have given attention to the fact that bradykinin plays important roles as a mediator in reactive hyperemia, pathogenesis of shock,3 allergic diseases,4 or the process of inflammation's and have begun to recognize the participation of this substance in these clinical conditions. In order to evalu ate the roles of bradykinin, an assay method of kinin in blood has been studied by several authors. [6] [7] [8] They used almost the same procedure in which kinin was extracted from blood into organic phase. The estimated values, however , were in considerable disagreement among the investigators.
Therefore, it seems to be necessary to develop a more accurate method for the quantitative determination of human blood kinin. The study described in this paper deals with the establishment of a simple and accurate method for the assay of kinin in human blood.
METHODS

A) Collection of blood samples
A syringe and needle (gauge 19) were siliconized (silicon: Shin-Etsu Chemical Industry Co. Ltd., Tokyo, Japan) and kept in a freezer before use . Ten milliliters of venous blood were rapidly drawn from the antecubital vein into the syringe which contained 1 ml of cooled 0.03M ethylenediaminetetraacetic acid (EDTA) solution. The sample was directly transferred to a centrifuge tube con taining half volume of 0.8N hydrochloric acid solution and shaken gently for a few minutes for mixing. This step should be carried out as quickly as possible.
B) Extraction
The mixed solution was adjusted to pH 2.0 (indicator paper CR) with 1 N sodium hydroxide or 1 N hydrochloric acid and saturated with solid sodium chloride. After the addition of 20 ml of n-butanol, the mixture was shaken vigorously for 5 minutes, and centrifuged at 3,000 rpm for 5 minutes. The butanol phase was pipetted to another centrifuge tube. 
3) Extraction
In the early stage of this study, ethanol was used for the kinin extraction. When blood was drawn by siliconized syringe containing 2 volumes of 96% ethanol, the clots of blood were formed rapidly in the mixture. These clots sticked fast to the surface of the vessel and was difficult to break or to transfer into a centrifuge tube. In addition, the extracted kinin was partly destroyed during the next step of evaporation to dryness after ethanol has completely been flied out in vapor, and a recovery lower than 50% of added bradykinin was obtained.
After the failure of experiments with ethanol extraction, hydrochloric acid was used to inhibit the action of the kinin-forming and kinin-destroying enzymes. Then blood was treated with an equal volume of 0.2 N hydrochloric acid accord ing to Horton's method, the recovery rate was as very low as 10 per cent. When blood was treated with an equal volume of ten times concentrated hydrochloric acid, the back-extracted solution was chocolate-colored, and it was difficult to neturalize the solution. On the other hand, the final extracted solution obtained by using a half volume of 0.8 N hydrochloric acid (pH in the mixture became around 2.0) was colorless, and the recovery rate was constantly higher than 50 per cent. From this result, it is safe to add 10 g of sodium sulfate for taking off the water.
4) Recovery
The recovery of bradykinin added to blood was examined. After various to the amounts of bradykinin were added into a siliconized syringe containing EDTA solution, 10 ml of venous blood were drawn into this syringe from the forearm vein. Another sample without the addition of bradykinin was prepared in the same fashion. Kinin in both solutions was simultaneously extracted according to the procedure described above.
As shown in Table  2 ( Fig. 3) , and it elicited a typical slow contraction of the isolated guinea-pig ileum in the same fashion as synthetic bradykinin. Its activity was blocked neither by atropine sulfate (10-6) nor by promethazine hydrochloride (10-1). The action of this substance was also examined on the blood flow in the femoral circulation of dogs. A hind limb of an anesthetized dog was divided at the mid thigh level except the femoral artery and the femoral vein. All muscles were completely ligated and cut between the ligatures. The femoral artery and the femoral vein were ligated proximally and cannulated distally with polyethylene tubes, and connected to the femoral artery and jugular vein of another dog. Thus, the cross circulation of the hind limb preparation was performed by the arterial blood of a donor dog under the constant pressure perfusion method using a Sigma motor pump. The extracted solution was concentrated and injected into the tube connected to the femoral artery, and its effect on the femoral circulation was studied. As illustrated in Fig. 4 , the blood flow increased conspicuously with the extract as well as with synthetic bradykinin.
To characterize this substance against proteolytic enzyme, the extracted solution was incubated with chymotrypsin.
The active substance was completely destroyed by this enzyme as illustrated in Fig. 3 . From these data, the principle in the extract was evidently a polypeptide.
Furthermore, in order to determine whether this polypeptide is identical with kinin or not, the extracted substance was subjected to paper chromatography: The extracted substance was evaporated to dryness and the residue was taken up with a small volume of 80% ethanol. The alcoholic extract was plotted linearly In the method of Binia et al.6 or Allwood and Lewis,8 ethanol was used for extraction of kinin from blood into the organic phase. However, the estimated values of kinin in blood were greatly different between the two groups of in vestigators: 1.5 mpg per ml by the former against 4-72 mug (mean 32 mug) by the latter. We found that kinin was partly destroyed during the course of drying, and the recovery rate was found to be constantly lower than 50 per cent with the alcoholic extraction method.
We also observed that the activation of the kinin-forming enzyme due to the contact of blood with glass surfaces was inhibited by siliconization of glass wares, and the action of kininase in blood was stopped by EDTA, cooling and hydrochloric acid. To extract kinin into the organic phase, n-butanol was used in the same way as The active principle extracted by the present method was thermostable and completely destroyed by the incubation with chymotrypsin, and its activity was blocked neither by atropine sulfate (10-6) nor by promethazine hydrochloride (10-7). Therefore, it was obvious that this substance is a polypeptide. Further more, this polypeptide elicited a slow contraction of the guinea-pig ileum, produced an increase of blood flow in the femoral circulation of the dog in the same fashion as synthetic bradykinin and showed no different characteristics from synthetic kallidin on paper chromatography.
From these data, the conclusion seems warranted that the polypeptide estimated by the present method is identical with kinin. 
